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We claim ; 

1. A method for differentiating one orjmC're pluripotent embryonic 
stem (ES) cells toward one or morcjncjraf cells comprising: 

(a) culturing the ES cells at low denfeity/in the serum-free media; 
and 

(b) allowing said FS calls to riifferp/ftibtf* toward the neural cells. 



2. The method faccofdiny lu claim^ for differentiating embryonic stem 
cells to cells with markers characteristic of neural cells comprising; 

(a) culturing the embryonic stem cells in a fee jm free media at low cell 
density wherein said defliity is seledtccl to minimize ES cell 
aggregation or EB formation; \ 

(b) allowing said ceils to4litterentiate. ! 



3. The method of claim 2 wherein the density ) > selected as to avoid EB 
fumialiun. / \ 

4. The method of claim 1 wherein said c^H density is greater than 0 

i 

cells/^l to 50 celle/pl. j 

5. The method ot claim 4 wherein the cef density is greater than 0 
r,ells/|jl to 20 cells/pl. 

6. The method uf claim 5 wheiein the cell censily is yreatei than 0 
cells/pl to 10 cells/pl. ! 

7. The method of claim 6 wherein the cell d4ns ty is 10 cells/pl. 

i 

8. I he method ot claims 6 wherein there is ijio bB formation. 

9. The method of jJairn 7 wheiein the diflpieulialiny ES cells foim at 
least one neuro sphere. ; 
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I ofAlaim 1 



10. The method of^laim 1 wherein the differentiating ES cells form at 
* least one neuros/here. i 

11. The method of claim 1 wherein th$ serum free media further 
comprises a cytokine. j 

i 

5 12. The method of claim 11 wherein the cytokine is leukemia inhibitory 
factor (LIF). j 

13. The method of claim wherein thejES cells differentiate into a 
primitive neural stem cell/that is pluripotenj. 



14. The method of claim 1 and 12 wherein; the; serum free media further 
1 0 comprises a growth factor. 

15. The method of claim 14 wherein the growth factor is selected from 
the members of the fibroblast growth factor (FGF) family of growth 
factors. ! 

i 

16. I he method ot claim lb wherein the grqwth factor is FGF2. 



15 17. The method according to claim 1 wherein the media comprises an 



inhibitor of TGF-U -relajsed signaling. 



13. The method of claim 17, wherein the inhibitor is the protein Noggin. 

19. The method of claim 18 w/erein the Inhibitor is selected from the 
Cerebus family of proteins. t 



20 20. A method for producing secondary neural stem udl colonies 



comprising; / 

(a) culturing ES cells in low cell|density completely defined 

/ 
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serum-free media for a time and und^r conditions sufficient to 
differentiate the said ES ceils; / j 

(b) dissociating and ^obcloning primary neural cell colonies 
generated from the said j^ells; and j 

(c) administering growth factor to ttjie dissociated neural cells. 

21. A method according to claim 20 wjherein the growth factor is 
selected from among the members of the fibroblast growth factor (FGF) 
family of growth factors. j 

j 

22. A method according to claims 21 vt/herein the growth factor is 
FGF2. j 

i 

i 

23. A method according lo claim £0 wherein a cytokine is 

administered to the dissociated neural cell$. 

t 

\ 

\ 
\ 

24. A method according to claim 23 whbrein the cytokine is LIF or 
B27. | 

25. One or more ceil^) expressing one It more neural precursor cell 
marker(s) and/or oneyor more neural-specjific mRNA molecule(s), and 
having multilineage^olenlial. j 

i 

20. A cell according to claim 25 whercinjtho neural precursor marker 
nestin is expressed. j 

27. A cell according to claim 25 or 2fcj wnerein The neural-speclflc 
mRNA molecule is Ftnx2 or HoxB1. j 

28. A method according to anyone of claims 1 or 12 for analyzing the 
role of genes in the regulation ofneural fat4 specification. 

29. A primitive neural sterar cell produced! by the method ot claims IV 
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that comprises neural cell m^rkcp^nd is ^luripotent. 

30. A primitive neural stern^ell produced cbmorising at least one neural 
cell marker and is plunpatent j 

r \ 

1 

31. A method of producing a pre-selected cell ;ype derived from a cell of 

t 

claim 30 wrnpiisincj, culturing the cells urider differentiating conditions 
that promote formation of the cell type. 

32. The method of claim 31 wherein the! pre-selected cell type is a 
neural cell, and the differentiating conditions comprise nurturing The cell 
in a serum tree media that comprises FGF£. 

33. A method for screening^r modulates of cellular differentiation 
compiisiny. 

(a) culturing plurbcftent cells in serum-frfe media under low density 
conditions in foe presence of the potential Modulator; 

(b) allowing^or differentiation of the cells; j 

(c) detecting any differentiation of the cells and cell types generated, if 



34. A method in accordance wilh claim 33 wherein the modulators 
comprise any culturing conditions thpt may modulate cellular 
differentiation. j 

i 

35.. A method for screening for differentiation factors of cellular 
development comprising : | 

(a) culturing the cells In serum free media at low cell density in the 

piesence of the differentiation factor; \ 

j 

(b) allowing cells to differentiate; j 

(c) detecting differentiation of the cells, if any. 
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36. A method of claim 35 for/screening fui 
factors of neural cell development 



mudulatois of differentiation 



37 A method for screening for differentiation factors of cellular 
development corrprising ; 1 



5 (a) culturlng the cells of claim 29 in serum free* media, in the present of 
the differentiation factor. \ 
(b) detecting any differentiation of the cells, i 



^38. The method of claim 3.7. wherein the m^dUi further comprises FGF2. 

A \ t 

yf°- A modulator or differentiation factor detocted/by the methods of 
0 claims 33-3 A 

fe. A method according to claim 3*ji /for modulating cellular 
differentiation. 

jftt). The method of claim 1 for obtain/f g ja homogenous uniform cell 
base. 



i he method ot dainrytu wherein the cefl base is a neural cell base. 



jfc. A method fur supplying cells for transplantation cumpiising culluring 
cells pursuant to the method of claim 1 or l£. 

ui / i 

^3. A method for treating ncurdcgcncr^tivc disorders comprising 
administering to a patient in need thereof thp cells of claim 29. 

A method f^r the treatment of any disease or conditions resulting 
fioffi cell loss or function in the neural system comrpisiny administering 
the cells of claim 29 to a patient in need theijeof. 



• 
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i i 
/5. A method of gen/ thereapy, wherein the cell of claim 29 is modified 

to express a gene /f interest and administering siad modified cell to a 
patient in need thereof. | 



Quid an 




